Activation of rat brain protein kinase C by lipid oxidation products.
The unsaturated fatty acid components of membrane lipids are susceptible to oxidation in vitro and in vivo. The initial oxidation products are hydroperoxy fatty acids that are converted spontaneously or enzymatically to a variety of products. Hydroperoxy derivatives of oleic, linoleic, or arachidonic acids stimulate the activity of protein kinase C (PKC) purified from rat brain. The hydroperoxy acids satisfy the requirement of PKC for phospholipid (e.g., phosphatidylserine). Activation is observed in the presence or absence of 1 mM Ca2+. Reduction of the hydroperoxides to alcohols or dehydration of the hydroperoxides to ketones increases the Ka for activation three- to fourfold but does not significantly reduce the maximal extent of PKC activation. The Ka's for activation by hydroperoxy acids are approximately half the values exhibited by the unoxidized fatty acids. Since oxidation of unsaturated fatty acids to hydroperoxides is the first event in lipid peroxidation, activation of PKC by hydroperoxy fatty acids may be an early cellular response to oxidative stress.